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Mr. HEdward C. Vest

Dear Mr. Vest:

For your advanced information I am inclosing tables and graphs furnished to
us by representatives of the Columbia National Fisheries Research Laboratory
during a brieéfing at our office on 22 December 1581.

Although detailed interpretations of these data are not available yet, in
general terms, the testing program seems to imiicate that:

1. The lead concentration in the water at normal flows is not
sufficient for concern.

2. The total lead content in the riffle sediments decreases at
successive sites downstream of Desloge as does the amount of material in a
form that is most available to the hiota.

3. For the smaller particle sizes represented by pool sediments, the
lead content was highest at Brown's Ford as was the amount available to the
hiota.

4. Aquatic plant uptake of lead varies by sampling site but is highest
in the vieinity of Desloge. Uptake 1s occuring at all the sites downstream.

5. Although there does not appear to be a consistent relationship in
the concentration of lead in bass sampled at varicus sites, the
bottom-feeding fish sampled at the site furthest downstream had the highest
concentrations.
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Pocketbook Mussels (Lampsilis ventricosa) ug/g dry
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SHELL
Location Pb Cd Cu Zn Fe Mn Ba
MINERAL FORK (smail) 1.20 0.16 2.70 8.00 49.5 115.0 480.0
BROWN'S FORD (22§) 18.5 0.70 2.50 35.50 88.5 385.0  335.0
WASHINGTON (oo
STATE PARK ”““““f) 15.0 0.30 4.20 17.00 89.33 206.7 176.7
TRONDALE (smatl) 0.76 0.11 2.93 4.67 75.66 403.3 163.3
UPSTREAM :
" CLEARWATER LAKE 0.136 0.12 1.35 5.50 125.0 195.0 84.5
DOWNSTREAM
CLEARWATER LAKE (ﬁuq@) 0.75 0.09 1.77 4,67 97.0 1066. 7 350.0
LEADWOOD  ( mmegient ) 11,6 0.51 4.10 61.50 140.0 250.0  130.0
i .‘/{-_.'-
r -’j/ B ”,.'/f/» zz:i
Soft Tissue ( ; -
Location Pb Ccd Cu Zn Fe Mn Ba
MINERAL FORK 3.75 2.50 8.90 410.0 2050.0 4600.0 175.0
BROWN'S FORD 386.67 32.67 61.33  5966.7 1653.3 11366.7 193.3
WASHINGTON
STATE PARK 245.00 19.67 54.83 1676.7 510.0 4066.0 320.0
IRONDALE 2.16 0.47 6.64 218.0 968.0 3520.0 448.0
UPSTREAM
CLEARWATER LAKE 4.35 0.61 5.05 1100.0 3150.0 10950.0  1025.0
DOWNSTREAM
CLEARWATER LAKE 1.04 1.02 7.33 326.7 1200.0 8233.0 183.3
LEADWOOD 174.50 35.50 28.50  5200.0 865.0 6950.0 460.0
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MINERAL FORK

Orconectes luteus

BROWN'S FORD

Orconectes luteus

Orconectes punctimanus

WASHINGTON STATE PARK

Orconectes luteus

DESLOGE

Orconectes luteus

TRONDALE

Orconectes luteus

UPSTREAM CLEARWATER LAKE

Orconectes luteus

DOWNSTREAM CLEARWATER LAKE

Orconectes luteus

Pb

2.7

110.0

84.0

130.0

140.0

1.2

17.0

CRAYFISH (ug/g dry)

Cd

0.04

0.42

0.39

0.58

Cu Zn

61.0 93.0
140.0 120.0
190.0 120.0
150.0 130.0
96.0 200.0
95.0 87.0
94.0 95.0

130.0 95.0

0.60

0.70

0.58

0.64

0.78

0.73

0.70

0.76

Fe

190.0

430.0

580.0

460.0

1700.0

290.0

200.0

330.0

200.0

480.0

260.0

520.0

380.0

110.0

520.0

Ba

700.

560.

590.

400.

180.

440.

230.

285.
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River Water (ug/g)

T&-ﬂbtgl“u 7 e
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W A
Location Flow ' Pb cd Cu Zn Ag Fe Mn Ba
S (efs) _n T D T D T D T D T D T D T D T_
MINLRAL FORK
Low 29.6 .005  .D09 .001 .00l .005  .0D5 <.01 <.01 .001 .00l .01 .11 .01 .02 .59 .62
Med. 160.0 L006  .005 .00 ool .005  .005 <.01 <.01 .001 .00l .03 .03 .01 .01 .35 .36
High 505.0 .005  .009 .001  ,pol .005  .005 <.01 <.0l .001 .00l .03 .34 .01 .05 .24 .28
BROWN'S FORD '
Low 95.6 .005  .043 .001 o0l .005  .005 .02 .03 .001 .00l .01 .27 .03 .07 .47 .49
Med. 650.0 .007 .084 .00} .001 .006 .01l .01 .03 .001 .001 .05 .61 .0l .13 .32 .38
Ijh 1190(). O .026 440 -001 ool .037  .024 .05 .17 .001 .00l .14 .50 .05 .34 .10 .22
WASHINGTON .
STATE PARK ]
Low 0.2 .009  .091 <.001 < g <.005 <.005 .01 .04 <.001 <.001 .02 .38 .04 14 42 45
Med. 490.0 <.005 .140 <.001 < gg) .007  .005 .01 .07 <.001 <.001 .05 .78 .02 17 .16 .22
"W Hiph 11395.0 .021  .070 <006 < gg4 <.005 .017 - .22 <.001 <.001 .08 3.00 .04 .51 .10 19
DESLOGE
Low 45.3 .020  .041 .002 ,004 .005  .005 .31 .36 .001 .00l .02 .09 .07 .08 .15 .14
Hod. 298.0 001 .085 .001 .00t .005  .005 .06 L1l .00t .00l .04 .42 .03 .08 .09 .09
High 932.0 012z .ll0 .002  .004 .005  .006 .10 .16 .001 .00} .05 .63 .05 .12 .07 .07
TRONDALE
Low 7.1 .005  .005 .001 .00l .005  .005 <01 <.01 .001 .00l .02 .32 .02 .12 .15 .15
Med. 160.0 .005  .005 .001 .00l .005  .005 <.01  <.01 .00 .001 .02 .26 .03 .07 .08 .08
High 300.0 .005 .005 .001  .001 .005  .005 <.01 ~<,01 .001 .00} .03 .23 .02 .07 .06 .07
UESTREAY
CLEAKWATER LAKE
Low .005  .D05 .01 .00: L0605 .005 <.l <.01 .00 .001 .02 .63 .ol L0 5 .04
Hed. ,005  .005 .001 .00l .00 .005 <.01  <.01 .001  .001 01 ¢ L04 .0l .01 .06 .03
: Higph .05 .005 L001 . 001 .005 L0053 <.01  «<.0l Lo01 001 .02 L12 .03 .02 .03 .03
\
LY DoWNsTREAN
; @ CLEAKWATER 1AKE
1 Low 200.0 .005  .005 L0001 .ool .005  .005 <.01 <.01} .001 .001 .02 B! .21 .27 .07 07
3 Med. 1040.0 .005  .005 .00) .001 .005  .005 <.01 <.01 .001 .001 .01 .03 .0l .03 .04 .04
! Hiph 160.0 .005  .005 .00l .ool .005  .005 <.01 <.01 .001 .001 .09 12 .01 .03 .03 .03
:
. ®
i
oy BT i




Clearwater Lake fjgtey Samples (ug/g)

Month Pb cd Cu Za Ag
_Bepth ) T D r b T D T D T D
July 1980
Surtace <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.01 <0.01 <0.001 <0.001 0.02
S meters <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.01 <0.01 <0.001 <0.001 0.02
Bottom <0.005 <0.005 <0.001 <0.001 <D.005 <0.005 <0.01 <0.01 <0.001 <0.001 0.13
April 1981
Surface  <0,005 <0.005 <0.001 <0.001 <0.005% <0.005 <0.01 <0.10 <0.001 <0.001 0.02
{ Hottom “0.005  <0.005 <0.001 <0.001 <«0.005 <0.005 <0.01 <0.10 <0.001 <0.6U1 0.02
Moy 19dl
Sutlace C0.005%  <0.005 <0.001 <0.001 <0.005 <0.005 <0.01 <0.01 <0.001 <G.001 0.0l
9 meters <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.01 <0.01 <0.001 <0.001 0.02
1) meters  <0.005  <0.005 <0.001 <0.00} <0.005 <0.005 <0.01 <0.06 <0.001 <0.001 0.07
Bottom <0.005 <0.00S <0.001 <0.001 <0.005 <0.005 <0.01 <0.01 <0.00L <0.001 0.02

0.11

Mn

D 1T 1]
0.01 0.01 0.05
0.01 0.01 0.05
1.68 1.73 0.07
0.01 0.03 0.04
0.01 0.03 0.04
<0.0F <0.01 .03
<G.01 0.02 0.03
0.01 0.05 0.02
0.01  0.04 0.02

Ba

0.0

u. U3

__pH_

4.

b.0.

~Tewmp,

25.4

i,



Plants (ug/a, dry)

__Fb - _ Cu_ __Zn _ Ay __Fe _ Mn ___Ba _
MINFRAL FORK
Attached Alpae 19.67 0.99 8.07 1B6.67 0.20 6100.0 1933.0 84.3
Water Willow
raots 24.0 0.20 2.80 52.20 0.10 4300.0 440.0 400.0
‘ stems 30.0 0.10 2.80 21,10 0.10 250.0 68.0 220.0
i leaves 13.0 0. 10 3.90 35.00 0.10 650.0 79.0 160.0
I
‘ BROWN'S FORD
Attached Algae 660.0 2.60 14.33 396.67 . 0.13 5133.0 2066.7 182.0
Water Willow
roots 690.00 2.70 20.00 280.00 0.10 14000.0 2300.0 390.0
stems 220.0 0.90 8.70 110.00 0.10 1200.0 1100.0 210.0
leaves 180.00 0.78 8.40 110.00 0.10 1600.0 720.0 140.0
WASHINGTON STATE PARK
Attached Algae 623.33 3.27 16.67 310.0 0.16 5333.3 1666.7 122.0
Water Willow
roots 460.0 6.10 27.00 390.0 0.20 11000.0 2100.0 550.0
stems 290.0 2.00 14.00 80.0 0.10 1800.0 1100.0 220.0
leaves 320.0 1.90 15.00 180.0 0.10 2500.0 1100.0 200.0
1 NESLOGE
Attached Algae 1210.0 2.40 18. 586 758.33 0.10 8200.0 2133.3 65.3
Water Willow
roots 1400.0 21.00 18.00 600.00 0.40 8800.0 2100.0 82.0
sLems 310.0 6.40 12.00 600.00 0.10 1700.0 770.0 52.0

Leaves 250.0 4.90 11.00 590.00 0.10 2800.0 580.0 52.0



TROHDALE

Attached Alpae

Water Willow
roots
stems
leaves

UESTREAM CLEARWATER LAKE

Attuched Algae

Water Willow
roats
stems
leaves

DOWNSTREAM CLEARWATER LAKE

Attached Algae

Water Willow
roots
stems
leaves

Ceratuphyllum sp.

~F

16.30

11.00
2.20
1.70

24.00

8.90
12.00
5.90

15.33

12.00
7.60
9.80

14.00

Plants (cont.)

Cd Cu

0.73 11.45
0.30 7.60
0.10 3.70
0.10 6.90
1.40 8.47
0.30 24.00
0.20 21.00
0.20 19.00
0.42 10.27
0.47 8.60
0.20 4.50
0.20 7.80
0.88 B.60

Zn Ap

46.50 0.10
26.00 0.10
14.00 0.10
24.00 0.10
34.33 0.10
33.00 0.10
29.00 0.10
36.00 0.10
40.67 0.10
28.00 0.10
18.00 0.10
32.00 0.10
52.00 0.10

__Fe

8672.5

2200.0
320.0
540.0

6200.0

3500.0
2000.0
1500.0

7833.3

6500.0
2600.0
3800.0

5500.0

Mn

2635.0

740.0
200.0
210.0

290.0

200.0
110.0
120.0

14033.3

5600.0
2200.0
1500.0

1200.0

90.0
58.0
44.0

620.0

140.
280.
270.

Qoo

396.7

200.0
130.0
64.0

290.0



Mineral Fork
Smallmouth bass
Yellow bullhead
Redhorse sucker

Brown's Ford
Smallmouth bass
Flathead catfish
Redhiorse sucker

Washington State
rark
Smallmouth bass
Flathead catfish
Redhorse sucker
Mixed suckers?

Highway 67
Smallmouth bass
Chaonel catfish.
Redhorse  surger

Mived suckers

Irondale
smallmouth bass
Flathead catfish
Redhorse sucker
Mired S:ll('k(‘Tf{Q

Pb

0.19
0.13
0.08

0.21
0.29
0.63

0,27
12,00
0.43
0.38

0.05
0.13
.57
0.79

0.01
0.06
0.02
0.07

Cd

<0.01
0, 06
0.0

Fish Tissue (pg/g wet weight)
(Concentrations are means calculated from 2 edible portions', unless otherwise indicated)

Cu

0.32
0. 66
0.22

0.26

0.27
0.44
0.33

in

13.97
5.67
13.42

4.50
12.24
11.67

9.49
23.00
9.38

11,73
5.12
16.15

13.28
6.75
9.132

Fe

12,15
6.27
3.00

4.87
8.44
2.65

5.14
1G.00
2.75

3.90
2.52
2.81

3.90
8.26
.16

Mn

0.13
0.18
0.36

0.23
.57
0.52

Ba

.75
1.61
1.81

0.62
0.18
1.03

0.68
3.20
0.60

0.04
0.03
D.16

0.15
0.13
0.50

Ky



Pb cd Cu

Black River,
upstream

Smallmouth bass 0. 04 0.01 0.32
Channel catfish 0.05 0.01 0.46
Redhorse sucker 0.03 <0,01 0.26

Blark River,
downstream

Spotted bass 0,04 0.01 0.24
Channel catfish 0.04 0.01 0.21
Redhorse sucker 0.01 0.01 0.22
Leadwood
Northern
hogsucker3 0.44 - -

tissue was analyzed without skin.

?Mixed suckers include notrthern hogsuckers and redhorse suckers.
of edible portions prepared and analyzed by the Missouri Conservation

Only northern hogsuckers were available at this site.
Concentracion is based on 1| tissue sample.

Zn

1.75
5.73
B.15

Mean cpncentrations are calculated from 10 samples
Commission.

Fe

4.36
3.90
3.77

1.15
2.30
3.01

Mn

0.11
0.24
1.17

0.11
0.26
1.03

1Edible portions were boneless samples of tissue and skin (without scales) for all species except catfish,

Ba

0.0}
0.0l
0.19

Catfish

-4



Clean P'rocessed Fish Tissue (pg/g wet weight)
(Cencentrations are means calculated from 2 samples of skinless boneless tissue, unless otherwise indicated)

Pb Cd Cu Zn Fe Mn Ba

Minceral York

Smallwmonth bass 0.09 <(, 01 0.20 4.33 6.71 0.34 0.82

Channel catf{ish 0.04 0.01 0.31 4.14 2,70 0.23 0.26

Redhorse sucker, | 0.09 <0.0 0.21 6.49 2,10 0.63 1.26

lLongear sunfish 0.02 <0.01 0.29 4.59 - - 0.11
Brown's Ford .

Smallmouth bass 0.03 <0.01 0.13 3.30 1.50 0.12 0.01

Flathead catfish 0.06 0.01 0.17 4,32 0.92 0.28 0.04

Redhorse sucker 0.85 0.01 0.17 5.09 1.00 1.35 0.90

Longear sunfish 0.24 0,03 0.27 6.33 - - 0.10
Washington State

Park

Smallmouth bass 0.06 <0.01 0.17 4.05 1.84 0.18 0.10

Redhorse sucker 0,24 0.01 0.18 4.01 2.83 0.42 0.23

Longear sunfish1 0.20 0.02 0.25 5.63 - - 0.06
Highway 67

Smallmouth bhass 0.06 <0.01 0.22 4.06 1.89 g.13 0.02

Yellow bullhead 0.08 0.03 0.56 4,70 2.13 0.19 0.01

Redhorse sucke 0.52 0.01 0.16 10.46 0.69 0.38 a.13

Longear sunfish 0. 44 0.02 ‘0,17 6.51 - - 0.05
Irandale

Smallimouth bass 0.06 <0.01 0.22 4.06 1.89 0.13 0.02

Yellow bullhead 0.06 0.05 D0.28 3.83 3.85 0.60 0.11

Redhorse sucker 0.02 <0.01 0.24 4.37 1.20 1.35 0.37

Longear F.unfl!;hl 0.03 <(.01 0.27 5.24 - - 0.11

i



Black River,

upstream
Smallmouth bass
Channel catfish
Redhorse sucker
Longear sunfish

Black River,
downstream
Spotted bass
Channel catfish
Redhorse snnfish
Longear sunfish

Pb

0.01
0.05
0.03
0.05

0.02
0.02
0.01
0.02

Cd

<.l

.01
<0.01
<0.01

0.01
<0.01
<0.01
<0.01

0.18
0.40
0.17
0.42

0.21
0.13
0.18
0.31

4.34
6.05
5.55
6.13

3.70
4.18
4.24
5.40

1.95
3.72
2.02

1.42
1.65
2.28

Mn

0.08
0.22
1.80

0.12
0.38
1.0l

0.01
0.02
0.24
0.14

8/



BROWN'S FORD

°B
Exchangeable
Carbonates
Oxides
Jrganic
Residual
Total

OESLOGE

PB
Exchangeable
Carbonates
Oxides
Organics
Residual
Total

TRONDALE

PB
Exchangeable
Carbonates
Oxides
Organic
Residual
Total

BLACK RIVER,UPSTREAM

PB
Exchangeable
Carbonates
Oxides
Organic
Residual
Tota)

CLEARWATER LAKE

PB
Exchangeable
Carbonates
Oxides
Organic
Resiaual

Total

1

SAND

51

54.
.46

166

20.
.60
.66
.23
.87
913.

580
556
m
887

18,
28.

12
27

[Sa TN~ N T - T - -
. D

.24

23.
309.
.88

29
25

15

39

80

.14
13.
.55
13.
27.

74

02
05

.80

.22
21

05
55

.85
.b4
94.

97

SILY

31

1526
213

4178

-370.
.62
20549.
.89
-9870.
.26

16303

2475

27026

74.
.86
33.
.0
.24

-97

=121
-29

-107

30

36

el
£

37

.47
3603.
.20
.04
242.
.75

19

14

46

44

45

83

90

.80

.58
643.

73

43
27.
.45
.87
29.

35

64

CLAY

9

3323,

3236
=27

309.

9210

367
4586
-5305
-2629
-6682

1273.

4
308.
1330.
103.
582.
1345,

81.

-51.

432.

-35
-403
13

-1302

-76

.01
39
.50
.31
12
73

.21
.87
.47
.02
.35
93

.0
15
19
34
28

.79
.83
.28
.67
.92

4Y



SAND SILT CLAY

BROWN'S FORD

cD
Exchangeable 1.59 -1.30 2.29
Carbonates 1.97 13.29 -7.61
Oxides .48 4.51 6.12
Organic .58 1.18 6.59
Residual .16 -.83 7.25
Tatal 3.57 9.40 19.85
DESLOGE
co
Exchangeable .77 61.79 -20.13
Carbonates 6.18 122.01 -178.84
Oxides 1.89 46.83 60.62
Organic 1.26 -2.48 -.63
Residual 37.73 211.42 -933.55
Total 51.51 913.20 -1565.87
IRONDALE
cD
Exchangeable- ! 4 4 .4
Carbonates .4 .4 A
Oxides 4 4 4
Organic 4 A4 4
Residual .02 .02 .02
Total O 1.47 -2.82
BLACK RIVER, UPSTREAM
cD
Exchangeable 4 4 4
Carbonates 4 4 4
Oxides 4 4 .4
Organic A .4 .4
Residual .02 .02 .02
Total .09 .09 .09
CLEARWATER LAKE
CD
Exchangeable .4 4
Carbonates , .4 4
Oxides 54 -.4 -3.57
Organics 4 .4 N
Residual 04" -4 -3,92
Total .3 - .12 43,72



BROWN'S FORD

IN
Exchangeable
Carbonates
Oxides
Organic
Residual
Tatal

DESLOGE

IN
Exchangeable
Carbonates
Oxides
Organic
Residual
Tatal

TRONDALE

IN

Exchangeable

Carbonates
Oxides
Organic
Residual
Total

BLACK RIVER, UPSTREAM

ZN
Exchangeable
Carbonates
Oxides
Organic
Residual
Total

CLEARWATER LAKE

N
Exchangeable
Carbonates
Oxides
Organic
Residual
Total

SAND

125

16.
.39
193.

42,
.43
a

202

1244
48

12
21

19

.91
96.
.66

26.
159,
316.

16

23

53
74

70

72
17

.63
.23
.30
.13
48.

71

.85
.75
.70
.44

.38
.38
W31
106.
174,

46
02

SILT

7.23
577.37
481.17
-28.40
220.26
182.13

433.83
19409.34
7899.55
648.83
-1454.71
453.72

25.75
-39.69
8.59
14.29
453.72

-58.35
-116.80
-27.64
-135.28
347.83

11.97
17.77
9.21
-114.10
80.14

CLAY

~-448

130

187

-179.
.90
.77
.83
.37
.70

-8088
-1485
-466
-7617
-603

420

30

-8603

86

257
705

-31.2)

43

.58
256.

13

.46
2407.

49

.64
824,
.39
3125,
.70

43

08

.89
238.

27.
.92
.0

60
36

-230.14

i€,
752.51
-277.4



BROWN'S FORD
FE
Residual
Total

DESLOGE
FE
Residual
Total

IRONDALE
FE
Residual
Total

BLACK RIVER, UPSTREAM

FE
Residual
Total

CLEARWATER LAKE

FE
Residual
Total

BLACK RIVER, DOWNSTREAM

FE
Residual
Total

12635

11714,
28197,

11886

10378.

4473

3246,

24759,
32747,

34260

.93
8444,

13
30

.99

32

.08

39

94
47

.56
14395,

32283.

12808

524249,

-399491

57847
125632

-122483
147356

10338
42533

427706

79
.16

76
.58

.43
.14

.81
.33

'70
.18

.37

-52019,01

-14587.57
53786.89

-161376.48
399179.65

143764.73
-177655 .46

162958,86
173466.41

348790.34
222018.44

-729830,23
53139.26
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SRCWH'S FORD
N
Residual
Total

DESLOGE
“H
Residual
Total

TROKRDALE
MN
Residual
Total

BLACK RIVER, UPSTREAM
MN
Residual
Total

CLEARWATER LAKE
MN
Residual
Total

BLACK RIVER, DUWNSTREAM

i
Residual
Total

SAND

63,48
621,53

729.53
3827.85

70,90
664,19

25,04
79,54

170,26
1989,53

230,58
9185,81

SILT

257 .50
2765 ,84

35400.91
-64077.12

604 .91
6120.76

-1087 .44
6728,20

-45.53
3787,76

4230.43
8586,31

o
et

_]17 1

1/ 22

786,35

~-16704,55
12232,37

~519.92
38111,88

2565 B3

~17806, 97

5961 ,60
-125908,81

rs



